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(54) Title: NEW INDUSTRIAL PROCESS FOR FOOD LIQUIDS DECONTAMINATION FROM CHEMICAL AND/OR BIO- 
f*^ LOGICAL CONTAMINANTS 

o 

^ (57) Abstract: Procedure Tor Ihe decontamination of a food liquid from one or more chemical and/or biological conlaminanls, based 
p> on tiie contact of said liquid with at least a biocompatible membrane, to which antibodies specific for said contaminants are covalendy 
^ bound. 
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gel, cellulose and derivatives thereof. However, the use of said techniques is 
limited as it effects an Insufficient decontamination and, being based on 
nonspecific physical processes, removes substances, e.g. pigments, flavouring 
agents or even nutrients, v^ich substantially detemilne the food primary 
5 characteristics. 

Patent application MI99A002622 by the Applicant describes an innovative and 
arheliorative decontamination technique envisaging the.complexation (elimination) 
of the toxic contaminants present in the food liquid by the corresporwiing 
insolubilised specific polyclonal antibodies. 

10 In particular, immunpglubulins specific for the contaminant to be eliminated are 
insoiubitised by adhesion to glass or plastic microspheres or to magnetised fnetal - 
miciDspheres, optionally coated with chemically derivatizable polymers and added 
to the contaminated liquid in precise and predetermined molar concentration 
ratios. After Incubation, the toxic resldues-immunoglobuiins complexes that form 

IS are eliminated by filtration. 

However, some drawbacks are inherent In the industrial application of said 
technique: 

a. tiie microspheres used as a means of immobilisation and utilisation of- 
decontaminants, are precipitable. Therefore, the food liquid must be vigorously 

20 stin-ed. It follows that the process, which, moreover, is not always technically 
applicable, Involves considerable modification costs; 

b. since the surface of contact between the immunoglobulins and the liquid to be 
decontaminated is small, the decontamination time is relatively long and not 
always compatible with the production processes; 

25 c. since the antibody Is bound to the solid support by adhesfon, i.e. through a 
weak bond, rt tends to be detached therefrom in considerable amounts during 
the washing and reactivation steps, canried out to allow its use in successive 
processes. It follows that It cannot be reused as many tirnes as needed not to 
significantly affect the production costs; 
30 d. the liquid filtration required at the end of the process detemnlnes an increase in 
production times and costs. 
Substrates of a different nature, e.g. membranes obtained in nitrocellulose or otiier 
physically reactive polymers, whereto immunoglobulins are bound by adhesion. 
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one end and by some balance weights at the other end. The membranes are kept 
immersed In the liquid to be decontaminated for a period preferably ranging from 1 
to 24 hrs, depending on the contaminant concentration, on the temperature and on 
the presence or absence of stirring. The liquid decontamination Is more rapid 
5 under stining. According to the present Invention; the Ibod liquid can be 
completely and rapidly decontaminated also without stimng. This Is partlculariy 
advantageous when the stining of the liquid mass to be decontaminated is 
unadvlsable or involves excessive costs.. 

Furthermore, the decontamination is more rapid at room temperature than at 
10 temperatures below room temperature. In fact, at room temperature, the 
decontamination preferably takes from 1 to 6 hrs. 

Once the treatment has been completed, the membrane/s of the invention Is/are 
separated from the liquki by simple removal, i.e. without the separation 
procedures, stich as fiHratkm, required by techniques known in the art This brings 

IS about considerable advantages in terms of cost and safety. 

The food liquids that can be decontaminated by the procedure according to the 
present Invention are, e.g. wine, milk, fruit and vegetables jutees. beer and water. 
According to a particularly preferred embodiment of thie present Inventton, tlie 
membrane/s consists/consist of a bfocompatible polymer that is chemicsdiy 

20 conjugated with antibodies. The biocompatible polymer Is synthetfc, semi-synthetic . 
or natural and Is suitable for the preparation of a membrane with a mechanical 
resistance sufficient for the use of sanne In the claimed procedure. 
I\/Iembranes are preferably In the form of woven or non-woven fabric 
The polymer is preferably selected from the group consisting of nyton and 

25 derivatives thereof, cellulose derivatives and polyacrylates. nitrocellulose and 
nylon 66 being partlculariy preferred. Membranes can consist of only one of these 
materials or being prepared with a mbcture of them (e.g. alcantara consists In 60% 
polyester and 40% polyurethane).Antibodles specific for the contaminant/s to be 
eliminated are immobilised on the membranes of the Invention. Preferably, sakJ 

30 antibodies are polyclonal antibodies, obtained by immunlsatton of medium-large 
sized animals according to methods knovm In the art (cf. A Johnstone and 
Thorpe, Immunochemlstry In Practice,. 1982, 27-30, Bladcwell Scl. Publ., Oxford). 
The antibodies are immobilised on the membranes of the invention by chemical 
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the procedure of the invention offers many and unexpected advantages. 

In particular, as denranstrated by the following examples, the procedure of the 

invention Is of easier application since It doe? .ot require any stimng of the liquid. ► 

Furthermore, isakJ procedure brings about a cot nplete decontamination wHhln a 

5 much shorter time.. than necessary for the procedure described In patent 
appllcallon MI99A002622, which - for the decontamination - utilises antibodies 
immobilised on microspheres. As shown in more details in Example 18, a furttier 
advantage of the . present procedure Is that the claimed membranes may be 
regenerated by contaminant removal by washing, e.g. with 0.1N HCI, and may be 

10 re-used in successive decontamination procedures, without losing their 
decontamination power. That brings about considerable advantages in terms -of 
process costs. 
Example 1 

Pmparfltlon of atrazine-BSA (Bovine Serum Alburpln) coniuoate 

15 1, Dlazoderlvatlve preparation 

10 mg Atrazine (4.6 x 10"* mol) was added with 10 pMN HCI (5 x 10"* mol). The 
resulting mixture was brought to the desired consistency by means of a spatula, 
poured into a test tube, which was placed Into boiling water, and added with 900 Ml 
distilled water. The resulting atrazlne«HCI solution was added with 0.5 ml IN HCI 

20 and cooled in an ice bath; Once 1 mg NaBr was added, 260 pi NaN02 cold 
solution In a concentration of 1 mg/ml (260 mg; 4.4x10* mol) was added dropwise 
under stirring. Stining was continued for 1 hr in Ice to give the captioned 
diazoderivative. 
2. Conjugation with BSA 

25 A BSA solution in a concentration of 8.4 mg/ml in 0.1 M borate buffer, pH 9, was 
added dropwise under stirring over a period of 15 min with the diazoderivative 
solution prepared as per point 1; the pH was maintained constant by addition of 
IN NaOH. The mixture was caused to react In Ice for 2 hrs and dialysed against • 
PBS (Phosphate Buffered Saline). 

30 Example 2 

pmparation of aHatoxin-BSA coniuaate 

1 . Preparation of benzidine bis^liazoderivative 

Benzldlne«2HCI (26 mg) was dissolved in 4.5 ml 0.2N HCI. added with 18 mg 
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dissolved in 1 ml of the said buffer containing DMSO In the final concentration of 

0. 06 M and, under stining, with 25 mg powdered carbodiimlde (GDI) (Sigma 

El 769). Stim'ng was continued at laboratory temperature for 1 hr, while the pH • . 

was controlled every 10 mln and adjusted tor ".5 as long as necessary. The 
5 mbclure was caused to react at 4X overnight and successively dialysed against * 
PBS to remove excess unreacted reagents. 

A conjugate containing 0.93 mg BSA and 0.15 mg fumonislne Biyml was obtained. 
Examples 

Preparation of cadaverine'-azo-BSA conjugate 
10 - Cadaverine: 1 ,5-dlamlnopentene IH2N-<CH2)5-NH2] 
Conjugate: H2N-(CH2)5-N=N-BSA 

1 . Preparation of cadaverine mono-diazoderlvative 
The reaction was perfonned in an Ice bath. 

Cadaverine dihydrochloride (35 mg; 0.2 mmol)) was dissolved In 5 ml water 
15 containing 0.3 mmol HCI and 4 mg NaBr (0.04 mmol). 

The solution was slowly added over a period of approx. 10 min, under stining. with 
14.5 mg (0.21 mmol) NaN02 dissolved in 1 ml Icy water. 

Once the presence of excess HNQ2 was checked with iodine-starch treated paper, 
the reaction was continued for further 10 mln to give INH2-(CH2)6-N=N-0H]. 

20 2. Preparation of cadaverine-a2X>-BSA conjugate 

A BSA solution (10 ml) in a concentration of 10 mg/mi in 0.1 M borate buffer, 
pH=9.0, containing 0.1 3M NaCI was added, under stining and in an ice t>ath, with 
2 ml cadaverine diazoderivative solution prepared as described above. 
The resulting solution was caused to react under desultory stirring at 4^ for 2 hrs 

25 and then dialysed against PBS in 10 Kd cut-off tubing. The pH was then adjusted 
to 9.0. 

The cadaverine/BSA conjugation ratio obtained was 23.5:1. 
Example 6 

Prftpgration of D Utrescelne-azo-BSA contuaate 
30 The putresceine-azo-BSA immunogen was synthesized as described In Example 
6, in the same reaction molar ratios (by multiplying the amount indicated for 
cadaverine by 0.92). 

Owing to stmclural analogy, the antibodies produced against cadaverine reacted 
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Examples 

Salmonella inacttvatlon 

For the production of antibodies against salmonella, tlie animal was sensitized 
using the relevant antigen. 
S The antigen was produced from the salmonella enteritidls pathogen taken from a 
clinico-pathological material and grown by fermentative route on a medium specific 
for salmonellas. 

The antigen was extracted by bacterial lysis according to methods ioiown (M. 
Raynaud, A. Turpin, R. Mangalo and 6. Bizzini, Croissance et toxinogSndse, Ann. 
10 Inst. Pasteur. 1955, 88, 24). 

The purification and transformation of same into an Immunogen were canied out 
by traditional metfiods (B. Bi2zini, A. Turpin and M. Raynaud, Bull. InsL Pasteur, 
1974,72.177). 
Example 10 

15 Animals immunisation for polyclonal antibodies production 

The polyclonal antibodies corresponding to the various Immunogens synthesised 
in Examples 1 to 9 were prcxiuced in tiie sheep according to a method already 
described (cf. A. Johnstone and R. Thorpe. Immunochemistry hi Practice, 1982, 
27-30, Biacicwell Sd. Pubi., Oxford). 

20 in particular; the immunisation protocol adopted was as follows: 

a. animal sensitisation treatment by subcutaneous (sc) administration of 10 mg 
immunogen/animai, suspended in 2 ml of a 1:1 (v/v) mixture of PBS, pH 7.4. and 
Freund complete adjuvant (Sigma F5881); tiie sc injection was administered in five 
different points (0.4 ml/point) of the animal dorsal region; 

25 b. booster treatment by intramuscular (im) injection (in the thigh) of 2.5 mg 
immunogen/anlmal, suspended in 1 ml of a 1:1 (v/v) mixture of PBS, pH 7.4, and 
Freund's incomplete adjuvant (Sigma F5506); 

c. booster treatments at thir^ay intervals, performed under the same 
experimental conditions as described above until antibody response positivlty. 
30 The antibody response po^vHy was assayed by the ELISA method: the 
micropiate well was coated with a control immunogen, i.e. an immunogen of the 
same hapten conjugated with a protein (e.g. HSA; OVA) heterologous in respect of 
that used for the synthesis of the test Immunogen (product administered). The 
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attack. 

Reaction scheme: 

Nitrocellulose-0-CHrCH2-S02-CH=CH2 + H2N-(CH2)4-NH2 > 

NrtrooeIlulose-O-CH2-CH2-S02-CH2-CH2-NH-(CH2)4-NH2 
5 The activated nitrocellulose sheet prepared as described above was immersed in 
a 1% (w/v) water solution of 1.4-diaminobutane (Sigma P7505) at 2VC for 30 rvAn, 
removed therefrom and washed with distilled water. 
3, Immunoglobullna binding to-oqliulose 

Immunoglubullns were bound to the nitrocellulose treated as described above by 

10 one of the two fbllowing techniques: 

3a) IgGs periodie^idaHen and^lndlng jto the NH^groupof^the linker 
10 ml of an IgG solution (20 mg/niO In 0.1M cttric acld/Na citrate buffer, pH 5.0, 
was heated to 37*C and added with a sodium metaperiodate solution (Nal04. 30 
mg/ml water) in an IgG/sodium metaperiodate nrwlar ratio equal to 1 :1 6. 

15 The oxidation was carried out at 3TC for 5 min, under sBmng, sheltered from light, 
and discontinued by addition of etiiylene glycol (Sigma E9129) In a final 
concentration of 0.01 M. 

The linked nitrocellulose sheet, prepared as per point 2, was immersed In 40 ml 
1M Na2C03/NaHC03 buffer, pH 10.0, and added witt) ttie solution of oxidised 

20 IgGs. The reartion was canied out at 4''C ovemight. 

The pH was adjusted to 6.0 by addition of 1M NaH2P04. Then, a fresh 0.26M 
NaBhU solution (10 mg/ml) was added to a final concentration of 0.001 M. The 
reduction iBacHon was canied out at room temperature for 30 mIn. 
The nitrocellulose sheet was washed wfth PBS, pH 7.4, and dried. 

25. 3b) Introductton of aWehydte groups on linked nitrocellulose and IgGs 
immobilisation 
Reaction scheme: 

NltroceHuk)se-0-(CH2)2-S02-(CH2) 2-Ny2 + -CH0-(CH2) 3-CHO > 

Nitrocellutose-CKCHa) 2-S02-(CH2) 2-N=CH-(CH2) 3-CHO 
30 The nltrocellulose-NH2 sheet prepared as per point 2 was immersed In a 1% (v/v) 
glutaraldehyde solution In 0.5M NaHC03/Na2C03. pH 10, where it was kept at 
21 for 15 min, washed wfth distilled water and dried. 

The resulting nitrocellutose sheet could be preserved at 4''C In the dry state for 
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Nylon-NH2 + CH0-(CH2)rCH0 — > Nylon-N=CI+<CH2)3-CHO 

The nyton iiabric. preactivated with HCI, was treated with a 2% glutaraldehyde 

soiution in distilled water at room temperature for 2 hrs. 

After washing with distllled.water. the nylon fabric was treated at room temperature 
5 for 4 hrs with an IgG solution In PBS In a 1 mg/ml doncentration. The fabric was 
then washed with PBS, treated with a 2% (w/v) OVA solution in PBS for 1 hr, 
further washed at room temperature with PBS-Tween 20 (0.05%). and dried. 
2c) 

Reaction scheme: 
10 Nylon-NH2 + CH2=CH-S02-CH=CH2 — > 
Nylon-NI+OH2-eH2-SQ2-GH=GH2 

The nylon fabric pretreated with HCI for reactive groups exposure, was immersed 
In 10 ml divinylsuHbne (DVS) dissolved in 20 ml dimethylfomiamlde (DMF) and 
170 ml 0.5M NaHCOa/NaaCOs buffer. pH 0.0, where it was kept at 2rc for 1 hr. 
15 and washed with distilled water. 

100 mg IgGs was dissolved in 20 ml 0.5M NaHCOa/NaaCOs buffer, pH 9.0. The 
nylon-DVS fabric was immersed in said solution where It was kept at room 
temperature overnight 

Once the reaction was completed, nylon was rinsed with PBS and dried. 
20 Example 14 

Wine decontamination from ochratoxin 

The aim of the experiment was to analyse, in parallel, the complexation 
(elimlnatton) capacity and relevant rate - of anti-ochratoxin-specific 
immunoglobulins (IgGs) for wine decontamination from the toxin. The IgGs were 
25 used in the following fomfis: 

a. free - as are. not bound to any support; 

b. bound to microspheres made of glass containing primary aminic groups (Giass- 
amlnopropyl - Sigma G4643 - 200/400 mesh); 

c. bound to nylon fabric according to tfie present invention. 

30 immunoglobulins IgGs were bound to the glass microspheres according to the 
following reaction scheme: 

5 mg antk)chratoxin specific IgGs was diluted in 2 ml 0.01 M acetate buffer, pH 
5.5, and dialysed against said buffer (purification salts removal). 
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IgG-ochratoxin complexes present. 

The following fable shows the results ot>tained under the aforesaid experimental 
conditions, expressed as per cent abatement of the free toxin concentration in 
vAne (decontamination capadty of the various toxin elimination sj^ems by. specific 
5 IgGs). 



Method. 


Stirring at 


% wine toxin abatement after 
1h 3h 6h 


Free IgGs 


1 50 rpm 


75 


90 


100 


IgGs on glass 
microspheres - 


150 rpm 


54 


60 


62 


IgGs on nylon 


150 rpm 


95 


100 




Free IgGs 


1000 ipm 


84 


95 


100 


IgGs on glass 
microspheres 


iOOO rpm 


90 


100 




IgGs on nylon 


1000 rpm 


100 







The results obtained show that: 



a. using specific IgGs, wine can be completely decontaminated from ochratoxin; 

b. using free IgGs, the time taken to complex the whole toxin is relatively long 
10 (probably due to the actfOn of the interfering substances present In wine); 

c. using IgGs bound to glass microspheres, a fairly vigorous stir is required to 
obtain total complexation, \lkety because, in the absence of or under gentle 
stining, the microspheres tend to deposit on the iDottom. However, ^*gorous stirring 
may be Incompatible with the industrial wine-maidng process; 

15 d. surprisingly, using IgGs conjugated with the fabric, the whole toxin present in 
wine can be compiexed within short times and with bw stirring levels completely 
compatible with tiie industrial process. 
Example 15 

Wine decontamination from biogenic amines fputresceine) 
20 The aim of the experiment was to analyse the complexation (elimination) capacity 
- and relevant rate - of specific Immunoglobulins for wine decontamination from 
biogenic amine, added extemporaneously to wine in predetemiined 
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The following table shows the results obtained under the aforesaid experimental 
conditions, expressed as per cent abatement of the free biogenic amine 
concentration in wine (decontamination capacity of the various amine elimination 
systems by specific IgGs in different l^nns). 



IVIethod 


Stining 


% toxin abatement after 

1h 3h 6h • 


Free IgGs 


no . . . 


55 


65 


80 ■ 


IgGs on glass 
micfDspheres 


no 


50 


55 


58 


IgGs on nylon - 


no 


-75 


95 


100 


Free IgGs 


150 rpm 


72 


87 


100 


IgGs on glass 
microspheres 


150 rpm 


65 


70 


74 


IgGs on nylon 


150 rpm 


96 


100 





The results obtained show that' 

a. surprisingly, using IgGs Immobilised on nylon fabric, food liquids (wine) can be 
completely decontaminated also when allowed to stand. I.e. without stining 
procedures, which might be hardly applicable to production processes; 

b. IgGs immobilised on glass microspheres cannot exert their optimum 
decontamination power because, before total complexation. they tend to deposit 
on the bottom. 

Example 16 

Wine decontamination from carbama tes fethy^ ^^j[bamei& or urethane^ 
The capacity of IgGs ~ either free or variously immobilised on inert substrates at 
different concentration levels ~ for decontaminating wine from carbamate, added 
extemporaneously, was evaluated. 

To that purpose, the following specific antiurethane immunoglobulins were used: 

a. free -not immobilised on any support; 

b. immobilised on glass microspheres (Sigma G4643) as described in the 
preceding examples; 
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IgGs on 
nylon 


1 


94 


100 






Considering 1 


hat each moi of specific antibody can generally complex two antigen 



mols, the above resuKs prove that the IgGs immobilisation on nylon fabric make 
igGs surprisingly bloavallable for antigen binding; a pnDof is that, already at 
concentrations close to the theoretical values, the contaminant elimination from 
5 wine is almost total; 
Example 17 

Milk decontamination from aflatoxin 

The aim of the experiment was to analyse the capacity - and relevant rate - of 
anti-aflatoxin specific ^IgGs wrjmoblllse*- on -different -Inert supports- for- milk 
10 decontamination from aflotoxin A1 . The IgGs were used in the following forms: 

a. anti^flotoxin specific IgGs immobilised on glass microspheres according to the 
procedure described in the preceding examples; 

b. the same IgGs Immobilised on nylon fabric according to the present Invention. 
The decontamination experiments were carried out on a sample maintained at 

15 4*C, i.e. at the usual milk preservatton temperature. 

Decontamination was performed according to the following experimental 
procedure. 

The aflatoxin A1 content in milk was detemiined by HPLC as known In the art 
(S.M. Lamplugh, Comparison of three metliods for the extraction of aflatoxins finom 
20 human serum in combination with a high-performance liquid chromatographic 
assay, J. Chromatogr, 1983, 273, 442). The method was adjusted according to 
the nature of the sample. 

A milk lot was examined to ascertain the presence of toxin, If any. Then the milk 
was added with aflatoxin up to a final concentration of 0.3 pg/l milk and subdivided 

25 into 1 0 1 aliquots, which were treated as folbws: 

aliquot No. 1: under stirring at 150 rpm, with addition of anti-aflatoxin IgGs 
immobilised on glass microspheres in a ratfo of 1 moi IgG to 1 mol toxin present; 
aliquot No. 2: under stining at 150 rpm, with addition of anti-aflatoxin IgGs 
immobilised on nylon fabric in a ratio of 1 mol IgG to 1 mol toxin present; 

30 aliquot No.3: under stirring at 150 rpm, with addition of anti-aflatoxin IgGs 
Immobilised on glass microspheres in a ratio of 2 mol IgG to 1 mol toxin present; 
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to be re-used, once adequately washed, in successive treatments. 
To this end, the analysis of mWk decontamination from salmonella antigens was 
conducted with IgGs in the following fomns: 
a, free - as are, non-immobilised on any support; 
5 b. immobilized on glass microspheres (Sigma G4643); 

c. immobilised on nylon fabric according to the present invention. 

Millc decontamination was performed according to . the following experimental 

procedure. 

The .presence of salmonella antigens in the food liquid was assayed by 
10 competitive ELiSA, with a specific antibody attached to the microplate and 
analysis of tbe-competition, for antibody bonding,- between the-antigen present on 
the sample and the same antigen conjugated with a detecting enzyme 
(peroxidase). 

A milk lot was added with salmonella antigens up to a final concentration of 20 \ign 
15 and then subdivided into 10 1 aliquots, which were treated as follows: 

aliquot No. 1: under stirring at 150 rpm, with addition of free - non-immobilised - 
salmonella anti-antigen specific IgGs in a ratio of 1 mol IgG to 1 mol antigen 
present; 

aliquot No. 2: under stining at 150 rpm. with addition of anti-antigen specific IgGs 
20 immobilised on glass microspheres In a ratio of 1 mol IgG to 1 mol antigen 
present; 

aliquot No. 3 under stim'ng at 150 rpm, with addition of anti-antigen specific IgGs 
Immobilised on nylon fabric in a ratio of 1 mol IgG to 1 mol antigen present 
Ail decontamination experiments were carried out at room temperature. 
25 After 3-h contact the IgGs were removed from tiie liquid according to tiie following 
procedure: 

aliquot No. 1 (free IgGs) by filtration through 0.45 \im membrane; 

ajiquqt No. 2 (IgGs oivglass microspheres) by filtration through Watmann 1 .fitter 

paper; 

30 aliquot No. 3 (IgGs on nylon) by simple removal of the fabric from the liquid. 
The antigen residue, If any, In mlll< was measured. 

The results expressed as per cent abatement of the antigen concentration in milk 
(decontamination power of variously immobilised immunoglobulins) are shown in 
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Method 


% antigen abatement after 3 h 


Free igGs 


80 


igGs on glass 
microspheres 


72 


IgGs on n^on 


100 



The above results essentially show the decontamination power of IgGs 
immobilised on nylon fabric in respect of other imn%)bilisation systems. 
S The glass microspheres or the nybri fabric were regenerated by removal of the 
contaminant bound to the antibodies through a 30-fflln treatment with a 0.1 N HCf 
solution under gentle stining. The fabric or the microspheres were rinsed with PBS 
and used in successive decontamination processes according to the procedure 
described above. 

10 No experiment was carried out with non-immobilised IgGs since they are hardly 
recoverable. 

The following table shows the results obtained In successive treatments; they are 
expressed as per cent abatement of milk contamination from salmonella antigen. 



Method 


% antigen abatement after 

3 treatments 7treatms; lOtreatms; 


IgGs on glass 
microsperhes 


67 


52 


45 


IgGs on nylon 


100 


100 


95 



15 

The results obtained show that the immobilisation on nylon surprteingly gives 
better results than other immobilisation systems, in tenms of deoontaminant ^ 
regeneration and refuse. It follows that the incidence of the decontamination cx)sts 
on the product cost is considerably reduced. ( 
20 Example 19 

Milk decontaminatton from progesterone 

The aim of the experiment was to evaluate the capacity of the immunoglobulins 
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milk (decontamination power of anti-progesterone specific IgGs immobilised on 
various inert supports). 



Method 


% progesterone abatement after 
1 h 3h 


IgGs on magnetised 
microspheres 


74 


88 


IgGs on nitrooellulose 


97- 


100- 



5 Ttie results point out the dedontemination effidency of IgGs conjugated to fabrics 
- otherthan nytorrr"e:g. tiitroceliulose. 
They also show that, by operating on large quantities, the immobilisation on fabric 
gives significantly better arid nrrare profitable results than the immobilisation on 
magnetised microspheres, 
10 Example 20 

Fruit juice decontamination from atraane 

The aim of the experiment was to analyse the capacity of specific IgGs 
immobilised on an inert phase for the decontamination of thick food liquids, such 
as fruit juices, from chemical decontaminants, such as for example atrazine. 
15 To this end, anti-atrazine IgGs were immobilised on: 
a. glass microspheres (Sigma 4643). 
b; nylon fabric, according to the present invention. 

Fruit juice decontamination was perfbmied according to the following experimental 
procedure. 

20 The atrazine content In fruit juices was evaluated by gas-chromatography 
according to common methods (H.M. Stahr, Analytical Methods in Toxicotogy, 
1 991 , pag. 181 , John Wiley and Sons, N.Y). 

An orange juice as found in . commerce, was added extemporanpously, wltti. an .. 
atrazine solution up to a final concentration of 50 pg/i juice- i 
25 The juice was subdivided into 5 I allquots, which were treated as follows: 

aliquot No. 1: under stining at 150 ipm, witfi addition of anti-atrazine specific IgGs 
Immobilised on glass microspheres in a ratio of 2 mol IgG to 1 mol contaminant; 
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CLAIMS 

1 Membrane consisting of a biocompatible polymer, for decontamination of 
food liquids from cliemioal and/or biological contaminants characterized in that 
said polymer is in the.form of woven or non-woven fabric and in that antibodies 
5 speciific for said contaminants are covalently linked to the membrane. 

2. Membrane as claimed in claim 1 wherein said polymer is chosen in the group 
consisting of: nylon, cellulose, polyacrylates, polyester, polypropilene, their- 
derivatives and mixtures thereof. . .. 

2. 3. Membrane, as claimed In claim 2 wherein sakJ polymer is nylon, cellulose 
10 and derivatives thereof, and wherein said antibodies are United to the memebrane 

through a linker seleeted-from the group-consisting of:-GH2-CH2-S02-CH2-GH2-NH- ^ - 
(CH2)4-N=CH-(CH2)3-CH=0 or a peptide comprising a diamino-monocaiix>xyric 
amino acid or a monoamino-dicarboxyilic amino acid. 

4. Membrane as claimed in claim 3, wherein the diamlno-monocarfc>oxyiic amino 
15 acid is chosen between Arginlne and L^ine and* the monoanrilno-dicarboxyiiic 

amino acid is chosen between Glutamic Acid and Aspartic Acid. 

5. The membrane as claimed in claims 1 to 4, wherein said contaminants are 
chosen in the group consisting of: parasiticides, weed-kiilers, pesticides^ drugs and 
metabolites thereof, hormones and metabolites tliereof, wine maloiactic 

20 femientation products, and toxins. 

6- The membrane as claimed in claim 5, wherein said, contaminants are chosen in 

the group consisting of: atrai^ne, anatoxin, ochratoxin, fumonislne, cadaverine, 

putresceine, urethane, progesterone and salmonella antigen. 

7The membrane as claimed in claim 3, wherein said bk)compatibie polymer is 
25 nyton 66. 

S.The. membrane as claimed in any of claims 1 to 7, wherein said antibodies are 
polyclonal antibodies. 

9. Process for the decontamination of a food liquid from one or more cliemical * 
and/or biological contaminants, based on the contact of sahJ liquid with a 

30 membrane consisting of a biocompatible polymer and wherein antibodies specific 
for said contaminants are covalently linked to said membrane or to the membrane 
surface. 

10. The process as claimed in claim 9 wherein the said contact takes place by 
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cellulose, polyesters, polyacrylates their derivatives or mixtures thereof for 
decontamination of food liquids. . 

24. Use of membranes as claimed In claim 23 wherein said use. consists In a 
contact by. Immersion of said membranes In the liquid to be decontaminated. 
5 25. Use of membranes as claimed In daim 24 wherein the said contaminants 
are chosen in the group consisting of: parasiticides, weed-killers, pesticides, drugs 
and metabolites thereof, homnones and metabolites tHereofi wine, matelactlc. 
femientatlonproducts,-and toxins. • 

26. Use of membranes as claimed In claim 26 wherein the said contaminants 
10 are further chosen In the group consisting of: atrazlne, aflatoxin, ochratoxln, 
fumonisinei. eadaverinei-putrescelne, urethane, progesterone^- and -rsalmonella - 
antlgen. 
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